Effects of n-6 and n-3 polyunsaturated fatty acids on gap junctional intercellular communication during spontaneous differentiation of the human colon adenocarcinoma cell line Caco-2.
Gap junctional intercellular communication (GJIC), which modulates cell growth and differentiation, may play an important role in tumor growth. Cancer cells have dysfunctional GJIC, but it is not known whether GJIC is mechanistically involved in the carcinogenic and anti-carcinogenic effects of n-6 and n-3 polyunsaturated fatty acids (PUFAs) on colon tumor cells. Caco-2 cells were used as an in vitro model to study the effects of PUFAs on differentiated as well as undifferentiated human colon cells. The GJIC capacity of this cell line increased during spontaneous differentiation. However, no differential effects between n-6 and n-3 PUFAs on GJIC were observed. Short-term incubation with linoleic acid (18:2n-6), alpha-linolenic acid (18:3n-3), arachidonic acid (AA, 20:4n-6), and eicosapentaenoic acid (EPA, 20:5n-3) did not influence GJIC, while long-term incubation (> 10 days) with linoleic acid and alpha-linolenic acid inhibited GJIC of these colon cells. Long-chain metabolites such as AA and EPA were not formed after incubation with linoleic acid and alpha-linolenic acid, thus excluding the involvement of prostaglandins in the observed effects. Although the exact mechanism of GJIC inhibition is unclear, cytotoxicity probably mediated by lipid peroxidation products seems to be related, because incubation with more PUFAs (AA and EPA) completely abolished GJIC.